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$EVWUDFW³ $ IURQWKDXO GHVLJQ IRU FXUUHQW DQG
IXWXUH PRELOH QHWZRUNV EDVHG RQ WKH WUDQVSRUW RI
VDPSOHGUDGLRVLJQDOV IURPWREDVHVWDWLRQEDVHEDQG
SURFHVVLQJ XQLWV %%8V WRIURP UHPRWH UDGLR KHDGV
55+V LV SUHVHQWHG 7KH GHVLJQ LV D SXUH(WKHUQHW
VZLWFKHG DUFKLWHFWXUH WKDW XVHV YLUWXDO ORFDO DUHD
QHWZRUN 9/$1 LGHQWLILHUV IRU WKH 55+V DQG IORZ
LGHQWLILHUV IRU WKH DQWHQQD SRUWV DQG LV FRPSDWLEOH
ZLWK FXUUHQW VWDQGDUGL]DWLRQ GHILQLWLRQV $
FRPSUHKHQVLYHDQDO\VLVIRUWKHOLPLWVRIWKH(WKHUQHW
IURQWKDXO LQ WHUPV RI WKH WRWDO QXPEHU RI DQWHQQDV
WKDW FDQ EH VXSSRUWHG LV FDUULHG RXW EDVHG RQ WKH
ODWHQF\ LPSRVHG E\ WKH (WKHUQHW QHWZRUN 7KH
DQDO\VLV DVVXPHV WKH WUDQVSRUWDWLRQ RI FRQWURO DQG
PDQDJHPHQW &	0 DQG WLPLQJ LQIRUPDWLRQ EDVHG
RQ WKH SUHFLVLRQWLPH SURWRFRO373EXW LVYDOLG IRU
RWKHU W\SHV RI EDFNJURXQG WUDIILF IRU H[DPSOH WKDW
JHQHUDWHG E\ WKH LPSOHPHQWDWLRQ RI GLIIHUHQW ORQJ
WHUP HYROXWLRQ /7( IXQFWLRQDO VXEGLYLVLRQV LQ D
IURQWKDXOZLWKPL[HGSURFHVVLQJ$ORZFRVWWHVWEHG
XVLQJ ´VPDUW 6)3µ LQOLQH SUREHV LV SUHVHQWHG DQG
XVHG WR REWDLQ PHDVXUHPHQWV IURP DQ (WKHUQHW
IURQWKDXO WUDQVSRUWLQJ PL[HG WUDIILF 7KH
PHDVXUHPHQWV VKRZ KRZ EDFNJURXQG WUDIILF DIIHFWV
K\EULGDXWRPDWLF UHSHDW UHTXHVW +$54
UHWUDQVPLVVLRQV DQG DUH XVHG WR YDOLGDWH WKH
DQDO\VLV7KHHIIHFWVRIFRQWHQWLRQRI373SDFNHWV LV
GLVFXVVHG DQG D VLPSOH VROXWLRQ WR RYHUFRPH WKH
HIIHFWVRIFRQWHQWLRQLVSURSRVHG





(: PRELOH QHWZRUN DUFKLWHFWXUHV DUH HVVHQWLDO IRU
PHHWLQJ WKH FDSDFLW\ GHPDQGV RI FXUUHQW DQG IXWXUH
PRELOH V\VWHPV * DQG * 7KHVH FDSDFLW\ GHPDQGV DUH
IXHOHGE\ WKH LQFUHDVLQJQXPEHURIPRELOHGHYLFHVDQGWKH
LQFUHDVHG QXPEHU RI DSSOLFDWLRQV WKDW UHTXLUH HYHUKLJKHU
GDWDUDWHV>@7KHFORXGUDGLRDFFHVVQHWZRUN&5$1LV

3 $VVLPDNRSRXORV 0 . $O+DUHV DQG 1 - *RPHV DUH ZLWKWKH &RPPXQLFDWLRQV 5HVHDUFK *URXS 8QLYHUVLW\ RI .HQW&DQWHUEXU\8.SDVLPDNRSRXORV#NHQWDFXN

DQH[WHQVLRQRI WKHFODVVLFDO5$1LPSOHPHQWDWLRQDQGFDQ
RIIHU PXOWLSOH DGYDQWDJHV >@ $Q H[DPSOH RI D &5$1
LPSOHPHQWDWLRQLVVKRZQLQ)LJ+HUHDSRRORIEDVHEDQG
SURFHVVLQJ XQLWV %%8V DUH FRQQHFWHG WR UHPRWH UDGLR
KHDGV 55+V WKURXJK KLJK VSHHG OLQNV WKDW WUDQVSRUW WKH
GLJLWL]HGUDGLRVLJQDOV7KHPDLQ5$1FRPSOH[LW\LVSODFHG
LQWKHFHQWUDO ORFDWLRQZKLOHWKH55+VDUHLPSOHPHQWHGDW
ORZ FRVW DQG FRPSOH[LW\ 2SHUDWLRQDO PDQDJHPHQW DQG
HQHUJ\ FRVWV IRU WKH RSHUDWRU DUH UHGXFHG ZKLOH WKH
VFDODELOLW\ RI WKH LQIUDVWUXFWXUH LV LPSURYHG DQG WKH
VSHFWUDOHIILFLHQF\RIWKHRSHUDWRU·VQHWZRUNLQFUHDVHG>@
'LJLWDO LPSOHPHQWDWLRQ LV OLNHO\ WR EH WKH FKRLFH IRU WKH
IXWXUH DV RSSRVHG WR DQDORJ WUDQVSRUWDWLRQ OHYHUDJLQJ
FXUUHQWVWDQGDUGL]DWLRQHIIRUWV>@DQGWKHSRWHQWLDOXVHRI
RIIWKHVKHOI HTXLSPHQW  7KH XVH RI (WKHUQHW HTXLSPHQW
FDQ DOVR SDYH WKH ZD\ IRU VWUXFWXUDO DQG RSHUDWLRQDO
FRQYHUJHQFH ZKHUH WKH LQIUDVWUXFWXUH LV VKDUHG E\
EDFNKDXODQGPLGKDXOOLQNVQRWHWKDWLQWKHFRQWH[WRIWKLV
ZRUN WKH WHUP PLGKDXO LV XVHG WR UHIHU WR WKH WUDQVSRUW
EHWZHHQDVPDOOFHOODQGLWVFRQWUROOLQJPDFUREDVHVWDWLRQ
DQG SRVVLEO\ IL[HGDFFHVV OLQNV &XUUHQW IURQWKDXO
LPSOHPHQWDWLRQV IRFXV RQH[LVWLQJ VWDQGDUGV PDLQO\ WKH
FRPPRQ SXEOLF UDGLR LQWHUIDFH &35, >@ ZKLOH FXUUHQW
VWDQGDUGL]DWLRQHIIRUWVHJWKH,(((3LQYHVWLJDWH
HQFDSVXODWLQJ&35,E\(WKHUQHW>@,QDGGLWLRQWKH,(((
3&0 ZRUN JURXS LV ORRNLQJ WR RYHUOD\ D
V\QFKURQLVDWLRQ V\VWHP RQ WRS RI DQ (WKHUQHW EULGJHG
QHWZRUN WUDQVSRUWLQJ &35,W\SH VWUHDPV E\ GHILQLQJ
VWDQGDUG WLPHVHQVLWLYH QHWZRUNLQJ 761 SURILOHV WKLV
LQFOXGHV WKH FKRLFH RI H[LVWLQJ 761 SURILOHV DQG IHDWXUHV
DQGWKHGHILQLWLRQRIQHZRQHVLIQHHGHG>@





LQYHVWPHQW DQG EDFNZDUG FRPSDWLELOLW\ LVVXHV WKH IXOO\
FHQWUDOL]HG DSSURDFK WKDW RI GLJLWL]HG ,QSKDVH DQG













LW LV SUDFWLFDOO\ XELTXLWRXV ZKLOH (WKHUQHW VZLWFKLQJ
HTXLSPHQW FDQ DOORZ IRU D GLUHFW LQWHJUDWLRQ RI
YLUWXDOL]DWLRQFORXGLILFDWLRQ WHFKQLTXHV DQG WUDIILF ORDG
EDODQFLQJ $GGLWLRQDOO\ ´FDUULHU (WKHUQHWµ RIIHUV IXOO\





7KH PDLQ FKDOOHQJH LQ XVLQJ (WKHUQHW LQ WKH IURQWKDXO
FRPHV IURP WKH ODFN RI IUHTXHQF\ DQG SKDVHWLPH
V\QFKURQL]DWLRQ ERWK DUH UHTXLUHG IRU FDUULHU JUDGH
RSHUDWLRQ LQ VWDQGDUG (WKHUQHW QHWZRUNLQJ HTXLSPHQW
+RZHYHU WKHUH DUH H[LVWLQJ WHFKQRORJLHV WKDW FDQ HLWKHU
GLUHFWO\ RU WKURXJK VRPH PRGLILFDWLRQV EH XVHG LQ DQ
(WKHUQHWEDVHG IURQWKDXO 7KHVH LQFOXGH WKH XVH RI
V\QFKURQRXV (WKHUQHW 6\QF( >@ DQG WKH SUHFLVLRQ
WLPHSURWRFRO373>@
,Q WKLV ZRUN DQ LQYHVWLJDWLRQ LQWR WKH OLPLWV RI DQ
(WKHUQHWDUFKLWHFWXUHIRUWKHIURQWKDXOLVFDUULHGRXW:KLOH
LW LV DVVXPHG WKDW WKH XVH RI 6\QF( FDQ SURYLGH WKH
QHFHVVDU\ IUHTXHQF\ V\QFKURQL]DWLRQ SKDVHWLPH
V\QFKURQL]DWLRQ ZKLFK DULVHV GXH WR ODWHQF\ FRQVWUDLQWV LQ
WKH(WKHUQHW IURQWKDXO LVDPRUHVLJQLILFDQWFKDOOHQJHDQG
LV WKH IRFXV RI WKLV LQYHVWLJDWLRQ 7KH H[LVWHQFH RI
EDFNJURXQG WUDIILF ZLWK IRFXV RQ 373 DQG &	0 LV DOVR
WDNHQLQWRDFFRXQWEXWWKHDQDO\VLVFDQEHXVHGIRUDQ\W\SH
RI EDFNJURXQG WUDIILF LQFOXGLQJ IRU H[DPSOH WKDW
JHQHUDWHG E\ RWKHU IXQFWLRQDO VSOLW LPSOHPHQWDWLRQV $
ORZFRVW WHVWEHG IRUPRQLWRULQJNH\SHUIRUPDQFH LQGLFDWRUV
.3,V LQ D PL[HGWUDIILF (WKHUQHW IURQWKDXO XVLQJ ´VPDUW
VPDOO IDFWRU SOXJJDEOH 6)3µ LQOLQH (WKHUQHW SUREHV LV
SUHVHQWHG DQG PHDVXUHPHQW UHVXOWV REWDLQHG DUH XVHG WR
YDOLGDWHWKHDQDO\VLV
7KH SDSHU LV RUJDQL]HG DV IROORZV LQ 6HFWLRQ ,, WKH
EDQGZLGWK UHTXLUHPHQWV DQG WKH PDQQHU RI LQVHUWLRQ RI
ORQJWHUP HYROXWLRQ /7( UDGLR IUDPHV LQWR (WKHUQHW
IUDPHV DUH SUHVHQWHG 6HFWLRQ ,,, SUHVHQWV WKH (WKHUQHW
IURQWKDXO GHVLJQ FRQFHSW DQG WKH DQDO\VLV IRU WKH WLPLQJ
FRQVWUDLQWV RI WKHDUFKLWHFWXUH DQG WKHQXPEHURISK\VLFDO
DQWHQQDSRUWVWKDWFDQEHVXSSRUWHGE\WKHGHVLJQ6HFWLRQ
,9 SUHVHQWV PHDVXUHPHQW UHVXOWV WKDW VKRZ WKH HIIHFWV RI
YLRODWLQJ WKHVH WLPLQJ FRQVWUDLQWV DQG KRZ FRQWHQWLRQ LQ
WKH QHWZRUN FDQ DIIHFW WKH 373 SHUIRUPDQFH )LQDOO\ WKH
FRQFOXVLRQVDUHSUHVHQWHGLQ6HFWLRQ9
,, %$1':,'7+5(48,5(0(176)25**
7UDQVSRUWLQJ WKH /7( UDGLR IUDPH RYHU D IURQWKDXO
UHTXLUHV WKDW WKHVDPSOHGRXWSXWRI WKH,))7LVTXDQWL]HG
SULRUWRLWEHLQJIUDPHGIRUWUDQVSRUWDWLRQDVVKRZQLQ)LJ
7DEOH,VKRZVWKHUHVXOWLQJELWUDWHVIRUGLIIHUHQWFKRLFHV
RI VDPSOH OHQJWKV ELWV SHU VDPSOH DQG GLIIHUHQW FKDQQHO
EDQGZLGWKV $V ELWUDWH VFDOHV ZLWK WKH VLJQDO EDQGZLGWK
WKHWUDQVSRUWRIKLJKEDQGZLGWKVLJQDOVWKURXJKWKLVW\SHRI
IURQWKDXO EHFRPHV FKDOOHQJLQJ )RU H[DPSOH DOWKRXJK *
V\VWHPV DUH QRW \HW VWDQGDUGL]HG LW LV SRVVLEOH WKDW VXFK
V\VWHPV ZLOO KDYH FKDQQHO EDQGZLGWKV RI WKH RUGHU RI 
*+])RUDVDPSOLQJUDWHDW WKH1\TXLVW OLPLWDQGELWV
SHU VDPSOH WKH H[SHFWHG ELWUDWH ZRXOG EH DSSUR[LPDWHO\
 *ESV DOUHDG\ D FKDOOHQJH IRU FXUUHQW (WKHUQHW
WHFKQRORJLHV7KHVLWXDWLRQEHFRPHVHYHQPRUHFKDOOHQJLQJ
E\ FRQVLGHULQJ WKDW WKHVH GDWD UDWHV DUH IRU D VLQJOH
SK\VLFDO DQWHQQD SRUW 0XOWLSOH DQWHQQD V\VWHPV VXFK DV
PXOWLSOHLQSXWDQGPXOWLSOHRXWSXW0,02ZRXOGUHTXLUH
WKLV YDOXH WR EH PXOWLSOLHG E\ WKH QXPEHU RI DQWHQQDV
7KHQ WKH UHTXLUHG GDWDUDWH ',4 ZKLFK ZLOO QHHG WR EH
DFFRPPRGDWHGE\WKHIURQWKDXOSHU55+LVJLYHQE\

 EIVI$1' 4,   

ZKHUH1$LVWKHQXPEHURISK\VLFDODQWHQQDSRUWVELVWKH
QXPEHURIELWVSHUVDPSOH IV LV WKHVDPSOLQJUDWH IRUD
0+]FKDQQHOILVDFDUULHUDJJUHJDWLRQIDFWRUQRUPDOL]HGWR
D0+]FKDQQHODQGWKHIDFWRURIWZRLVIRUWKH,QSKDVH
DQG 4XDGUDWXUH FRPSRQHQWV $V VKRZQ LQ 7DEOH ,, YHU\
ODUJHDJJUHJDWHELWUDWHVUHVXOW
7KH WRWDO EDXG UDWH %U SHU 55+ KDV WR LQFOXGH WKH
WUDQVSRUWDWLRQ LQIUDVWUXFWXUH IUDPLQJ FRQWURO DQG
PDQDJHPHQW &	0 SUHFLVLRQWLPH SURWRFRO 373 DQG
HQFRGLQJRYHUKHDGVDQGLVJLYHQE\
   		 &'2'2'U% 3730&(0&4,(4,   

ZKHUH 2(,4 DQG 2(&	0 DUH WKH HQFDSVXODWLRQ RYHUKHDGV




 IRU %% RU  IRU %% 7KH HQFDSVXODWLRQ
RYHUKHDG ZLOO YDU\ GHSHQGLQJ RQ WKH VL]H RI WKH (WKHUQHW
IUDPHXVHGDQGZKHWKHU MXPERIUDPHVDUHVXSSRUWHGRYHU
WKHQHWZRUN1RWHWKDW MXPERIUDPHVDUHQRWVWDQGDUGL]HG
E\ ,((( RU RWKHU VWDQGDUGL]DWLRQ ERGLHV ZKLFK FDQEH DQ
LVVXH ZKHQ FRQVLGHULQJ YHQGRU LQWHURSHUDELOLW\ ZLWKLQ D
IURQWKDXO QHWZRUN KRZHYHU WKH\ DUH DOORZHG E\ DW OHDVW
VRPH VSHFLILFDWLRQV VXFK DV E\ WKH 0HWUR (WKHUQHW )RUXP
0()DQGPRVWQHWZRUNLQJGHYLFHYHQGRUVVXSSRUW MXPER
IUDPHVL]HVLQH[FHVVRIRFWHWV
$VVXPLQJ PD[LPXP WUDQVPLVVLRQ XQLW 078 VL]HV LQ WKH
UDQJH RI  WR  RFWHWV WKH RYHUKHDG FDQ YDU\ IURP
GRZQWRUHVSHFWLYHO\
,QVHUWLQJ WKH VDPSOHG VLJQDOV LQWR DQ (WKHUQHW IUDPH
LQYROYHV D PDSSLQJ RI WKH TXDQWL]HG RXWSXWV RI WKH ,))7
LQWR WKH PD[LPXP WUDQVPLVVLRQ XQLW 078 SRUWLRQ RI DQ













    
    
    
    
    
















    
'DWDUDWHES6*ESV
      
      
      
      
      
*      

(DFK ´VOLFHµ VKRZQ LQ )LJ  ZLOO KDYH D EDQGZLGWK
GHSHQGHQW RQ ,))7 VL]H DQG D WLPH GXUDWLRQ RI 7V $V DQ
H[DPSOHD0+]/7(VLJQDOZLWKELWTXDQWL]DWLRQ LV
DVVXPHG KHUH 1RWH WKDW DOWKRXJK RQO\  GDWD
VXEFDUULHUVDUHVKRZQ LQ WKHVOLFH WKHDFWXDO WLPHGRPDLQ
VLJQDO LV RYHUVDPSOHG GXH WR WKH LQFOXVLRQ RI QXOO
VXEFDUULHUVUHVXOWLQJLQDQ,))7VL]HRI
7KH HQFDSVXODWLRQ RYHUKHDGV LQFOXGH WKH / KHDGHUV
LQFOXGLQJ YLUWXDO ORFDO DUHD QHWZRUN 9/$1@ LGHQWLILHU




















)LJ ´6OLFLQJµRIDUDGLR IUDPH$,))7 0+]VLJQDO LV
DVVXPHGKHUHZLWKDVDPSOHVL]HERIELWVSHU,DQG4VDPSOH
02' PRGXODWLRQ,))7 LQYHUVHIDVW)RXULHUWUDQVIRUP&3 F\FOLF
SUHIL[36 SDUDOOHOWRVHULDO)&6 IUDPHFKHFNVHTXHQFH2)'0 
RUWKRJRQDOIUHTXHQF\GLYLVLRQPXOWLSOH[LQJ

 )LJ ,QVHUWLRQRI ,4GDWDZLWK LQWR(WKHUQHW IUDPHV1RWHWKDW
WKH IXOO 078 VL]H LV XVHG 7KH 0$& KHDGHU LQFOXGHV VRXUFH DQG
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     
     
     




)LJ  WRS VKRZV WKH IURQWKDXO DUFKLWHFWXUH ZKLFK
LOOXVWUDWHV WKH FRQFHSW RI 9/$1 WUXQNLQJ 7KH GLIIHUHQW
55+V DQGRU VHFWRUV ZLWKLQ 55+V DUH DGGUHVVHG WKURXJK
9/$1 ,'V ZLWK WKH XVH RI GHGLFDWHG 9/$1V ZKLOH
LQGLYLGXDO DQWHQQDV DUH DGGUHVVHG WKURXJK IORZ ,'V 7KH
ILUVWWUXQNLVVHWLQWKH5OLQNZKLOHWKHVHFRQGWUXQNLVVHW
RQWKH5OLQNZKHUHJHQHUDOO\WKHFRQGLWLRQ$!%ZLOOKROG




WKH GRZQOLQN GLUHFWLRQ WKH VDPH IORZV ZLOO H[LVW LQ WKH
XSOLQN GLUHFWLRQ DV WKH DUFKLWHFWXUH LV UHFLSURFDO 7KH
URXQGURELQ VFKHPH VKRZQ LQ )LJ  ERWWRP LV RQO\ DQ
H[DPSOH EXW IXQGDPHQWDOO\ WKHUH LV QR QHHG IRU D VSHFLILF
DGGUHVVLQJ VFKHPH LQ WKH GRZQOLQN RU XSOLQN GLUHFWLRQV
SURYLGHG WKDW FHUWDLQ WLPH OLPLWV DUH PHW 7KH VWXG\ DQG
DQDO\VLVRIWKHVHWLPHOLPLWVLVWKHIRFXVRIWKLV6HFWLRQ
$WERWKHQGVRIWKHIURQWKDXODFRQYHUJHQFHOD\HULVXVHG
LQWHUIDFLQJ WKH /7( SK\VLFDO OD\HU ZLWK WKH (WKHUQHW
OD\HUV +HUH LW LV DVVXPHG WKDW WKH FRQYHUJHQFH OD\HU LV




$ GHWDLOHG YLHZ RI WKHVH SURFHVVHV LV VKRZQ LQ )LJ 7KH
VRIWZDUHGHILQHGQHWZRUNLQJ6'1W\SHFRQWUROOHUHQWLW\LV
XVHG WR HVWLPDWH XQFRQWHQGHG ZLQGRZV IRU 373
WUDQVPLVVLRQV DQ LVVXH WKDW ZLOO EH GLVFXVVHG LQ 6HFWLRQ
,9 EXW FDQ DOVR EH XVHG IRU SXUSRVHV VXFK DV WUDIILF
VWHHULQJ DQG SURWHFWLRQ $GGLWLRQDOO\ D VHOIRSWLPL]HG
QHWZRUN 621 HQWLW\ FDQ EH XVHG WR REWDLQ ORQJWHUP
SHUIRUPDQFHPHDVXUHVDQGFDQLQVWUXFWWKH6'1FRQWUROOHU
WRDGDSWIURQWKDXORSHUDWLRQEDVHGRQWKRVHPHDVXUHV%RWK
HQWLWLHV REWDLQ LQSXWV IURP DSURELQJ V\VWHP LPSOHPHQWHG
WKURXJK WKH XVH RI ´VPDUW 6)3µ (WKHUQHW SUREHV > @
9/$1 ,'V DUH VHW GXULQJ LQLWLDO IURQWKDXO FRQILJXUDWLRQ
WKH VZLWFK FDQ EH FRQILJXUHG UHPRWHO\ EXWDQWHQQD SRUWV
LQVHFWRUVDQGRU55+VWKDWDUHDGGUHVVHGE\HDFK%%8LQ
WKH SRRO FDQ EH G\QDPLFDOO\ UHDVVLJQHG GXULQJ IURQWKDXO
RSHUDWLRQ E\ FRQILJXULQJ 9/$1 ,'V WKURXJK WKH 6'1
FRQWUROOHU




53VH7   













WKH (WKHUQHW OD\HU GHILQLWLRQV VHH WKH ,((( >@
&' FORFNDQGGDWDUHFRYHU\6'1 VRIWZDUHGHILQHGQHWZRUNLQJ

)LJ  0DLQ GHOD\ SDUDPHWHUV LQ D VZLWFKHG (WKHUQHW IURQWKDXO




2Q WKH RWKHU KDQG D FXWWKURXJK VZLWFK RSHUDWHV LQ D
VWRUHDQGIRUZDUGPRGHRQO\ZKHQPXOWLSOHIUDPHVQHHGWR
EH RXWSXW IURP WKH VDPH SRUW VXFK WKDW EXIIHULQJ KDV
RFFXUUHG DQGRU XQGHU FHUWDLQ FRQGLWLRQV ZKHQ WKHUH LV D
UDWH WUDQVLWLRQEHWZHHQDQ LQSXWSRUWDQGWKHRXWSXWSRUW








7KH WRWDO SK\VLFDO OD\HU HQGWRHQG ODWHQF\ 7VQI
QHJOHFWLQJWKHLQWHUIUDPHVSDFHIRUDIUDPHLQDVWRUHDQG
IRUZDUGVZLWFKLQJUHJLPHLVJLYHQE\
 TISVHIQV 7717717    







)LJ  6HULDOL]DWLRQ GHOD\ IRU GLIIHUHQW IUDPH VL]HV DQG GLIIHUHQW(WKHUQHWOLQNUDWHV
7KHWRWDO(WKHUQHWGHOD\VKRZQLQ)LJ7(LQFOXGHVWKH
SURFHVVLQJGHOD\RIWKH(WKHUQHWDQG5R(OD\HUVZKLOHWKH
WRWDO IURQWKDXO GHOD\ 7)5 IXUWKHU LQFOXGHV WKH SURFHVVLQJ
IROORZLQJ WKH /7( SK\VLFDO OD\HU LQ WKH %%8 DQG WKH
SURFHVVLQJ IROORZLQJ WKH(WKHUQHW OD\HUV LQ WKH55+1RWH
WKDWWKHVHFRQGVHULDOL]DWLRQGHOD\LQ)LJDDWWKHRXWSXW
SRUW RI WKH VZLWFK LV YDOLG RQO\ LQ VWRUHDQGIRUZDUG
RSHUDWLRQ 7KH WRWDO HQGWRHQG GHOD\ LQ D FXWWKURXJK
VZLWFKLQJUHJLPH TXHXLQJ LVQHJOHFWHG LQWKLVFDVH7FW LV
JLYHQE\

 SIFVHWF 777177    

ZKHUH 7F UHSUHVHQWV WKH VHULDOL]DWLRQ GHOD\ LQWURGXFHG E\
WKH VZLWFK KDYLQJ WR VWRUH DQG UHDG WKH ILHOGV XS WR DQG
LQFOXGLQJ WKH 9/$1 ,' ILHOG 7KH GHOD\ LQWURGXFHG E\ D
VLQJOH VZLWFK LV QRZ UHGXFHG IURP 7VH7I LQ VWRUHDQG
IRUZDUGRSHUDWLRQWR7F7ILQFXWWKURXJKRSHUDWLRQ
7KHWRWDOHQGWRHQGODWHQF\LQWKHIURQWKDXOQHHGVWREH
FRQVWUDLQHG VXFK WKDW /7( SURWRFRO WLPLQJV DUH QRW
YLRODWHG QDPHO\ +$54 DFNQRZOHGJHPHQWV DQG SK\VLFDO
UDQGRP DFFHVV FKDQQHO 35$&+ SURFHGXUHV 7KH IRUPHU
KDVWKHPXFKPRUHVWULQJHQWUHTXLUHPHQWV7KHSURFHVVLQJ
LQ WKH %%8 IURP UHFHSWLRQ RI XSOLQN WUDQVPLVVLRQ WR
JHQHUDWLRQ RI $&. LV JHQHUDOO\ DVVXPHG WR EH FRPSOHWH
DIWHU  PV D W\SLFDO YHQGRU VSHFLILFDWLRQ >@ 7KH
+$54 $&. PHVVDJH FRUUHVSRQGLQJ WR DQ XSOLQN 8/
WUDQVPLVVLRQQHHGVWREHUHFHLYHGDIWHUWKUHHVXEIUDPHVD
VXEIUDPH LV D VXEGLYLVLRQ RI WKH /7( UDGLR IUDPH
FRUUHVSRQGLQJWRDWLPHGXUDWLRQRIPVDQGLVDOVRNQRZQ
DV WKH WUDQVPLVVLRQ WLPH LQWHUYDO 77, IROORZLQJ WKH




EXGJHW LV DYDLODEOH LI D QHJDWLYH$&. 1$&. LV
WUDQVPLWWHGLQWKHGRZQOLQN'/7KHXVHUHTXLSPHQW8(
QHHGV WR UHVHQG LWV GDWD XVLQJ WKH VDPH UHVRXUFHV D
QRQDGDSWLYH UHWUDQVPLVVLRQ WKUHH VXEIUDPHV DIWHU WKH
VXEIUDPH WKDW WKH GRZQOLQN WUDQVPLVVLRQ RFFXUUHG LQ
%DVHG RQ WKH ODWHQF\ GHILQLWLRQV LQ )LJ  WKH PD[LPXP
DOORZHG 577 DQG WKH FRUUHVSRQGLQJ DYDLODEOH SURFHVVLQJ
GHOD\EXGJHWIRUWKHIURQWKDXODUHVKRZQLQ)LJ
7KH TXHXLQJ GHOD\ ZLOO GHSHQG RQ WKH VZLWFKLQJ UHJLPH
DQG RQ WKH $ WR % UDWLR ZLWK FHUWDLQ FKRLFHV RI YDOXHV IRU
WKLVUDWLRUHVXOWLQJLQTXHXLQJDWWKHVZLWFK
7KHUH DUH WZR LPSRUWDQW DVSHFWV UHJDUGLQJ WKH GHOD\ LQ
WKH IURQWKDXO DQG WKH WUDQVSRUWDWLRQRI/7( UDGLR IUDPHV
7KH ILUVW LV WKH WRWDO HQGWRHQG ODWHQF\ 7KLV QHHGV WR EH
FRQVWUDLQHG DV SUHYLRXVO\ GLVFXVVHG VR WKDW /7( SURWRFRO
WLPLQJV PDLQO\ +$54 SURFHVVHV DUH QRW YLRODWHG 7KH
VHFRQG KDV WR GR ZLWK WKH SK\VLFDO OD\HU /7( UDGLR IUDPH
WLPLQJV WKH DYHUDJH WLPH GXUDWLRQ IURP UHFHSWLRQ RI RQH




VIUDPHVVOLFH 77)7 d !!  

ZKHUH 7IUDPH! LV WKH LQWHUIUDPH (WKHUQHW DUULYDO WLPH
7KH WLPH ZLQGRZ RYHU ZKLFK WKH DYHUDJH LV WDNHQ LQ WKLV
FDVHLVHTXDOWRWKHVFKHGXOLQJUHVROXWLRQRI/7(LHWKH
PVVXEIUDPHRUWUDQVPLVVLRQWLPHLQWHUYDO77,
7KLV UHTXLUHPHQW PHDQV WKDW WKH VHSDUDWLRQ LQ WLPH
EHWZHHQ UHFHLYHG VOLFHV LQ HDFK DQWHQQD SRUW LQ WKH 55+
PXVW EH ZLWKLQ WKH IXQGDPHQWDO VOLFH GXUDWLRQ 7V RI WKHWUDQVSRUWHG/7(VLJQDOV





UHFHLYHG WDNHQ LQWR DFFRXQW LQ  E\ )V LQ RUGHU WRUHDVVHPEOH WKH ZKROH VOLFH DQG WKXV ZLOO KDYH D VKRUWHU
LQWHUDUULYDO WLPH UHTXLUHPHQW IRU WKH (WKHUQHW IUDPHV




ZLWK LQFUHDVHG RYHUKHDGV LQ WKH (WKHUQHW OD\HU 7KHVH
LQFOXGH WKH HQFRGLQJ RYHUKHDG DQG WKH DGGLWLRQ RI WKH
(WKHUQHWDQG5R(KHDGHUVVHH)LJ$VDQH[DPSOHIRUD
 0+] UDGLR IUDPH LH IRU I  D MXPER IUDPH ZLOO
FRQWDLQ WKH ZKROH VOLFH VHH 7DEOH ,,, DQG WKXV WKH LQWHU
VOLFHDQGLQWHUIUDPHDUULYDOGHOD\VZLOOEHHTXDO%XWIRUD
 0+] UDGLR IUDPH LH IRU I  WKH LQWHUIUDPHDUULYDO
WLPH ZLOO QHHG WR EH VPDOOHU E\ D IDFWRU RI ILYH DV WKH
DQWHQQD SRUW ZLOO QHHG WR UHFHLYH ILYH MXPER IUDPHV WR
UHDVVHPEOHWKHZKROHVOLFH
0RVW LPSRUWDQWO\ WKH LQWHUIUDPH GHOD\ LQ  ZLOO DOVR
LQFOXGH DQ\ EDFNJURXQG WUDIILF WUDQVPLVVLRQV VHH )LJ 
ERWWRP WKH HIIHFW RI ZKLFK ZLOO EH GHDOW ZLWK LQ 6HFWLRQ
,9 ,Q JHQHUDO IRU DQ DUFKLWHFWXUH DV LQ )LJ  ZLWK
DUELWUDU\ QXPEHUV RI 0,02 DQWHQQDV VHFWRUV DQG 55+V
WKHUHTXLUHPHQWWKDWPXVWEHPHWLVJLYHQE\

U%5 t  





 V,V 77$7) d  

ZKHUH $ LV WKH QXPEHU RI DQWHQQD SRUWV VHUYLFHG E\ D
VLQJOH 5 OLQN 7 LV WKH IUDPH VHULDOL]DWLRQ GHOD\ DW WKH
LQSXWRIWKH5OLQNVDQG7,LVWKHIUDPHVHULDOL]DWLRQGHOD\
IRUWKHLQWHUPLWWHQWWUDIILFLQFOXGHV&	0DQG373WUDIILF
7KH SHQDOW\ IRU DQ DUFKLWHFWXUH WKDW GRHV QRW PHHW WKH
UHTXLUHPHQW LQ  ZLOO EH WKH RQVHW RI +$54
UHWUDQVPLVVLRQV %XW LW LV LPSRUWDQW WR QRWH WKDW WKHVH
UHWUDQVPLVVLRQV ZLOO EH D UHVXOW RI H[FHHGLQJ WKH DOORZHG
LQWHUVOLFH GHOD\ DQG QRW D UHVXOW RI H[FHHGLQJ WKH 577
EXGJHWVVKRZQLQ)LJ$VWKH/7(VXEIUDPHWLPLQJVQHHG
WR EH PDLQWDLQHG RYHUWKHDLU WKH 55+ ZLOO QHHG WR
VFKHGXOH DQG WUDQVPLW UDGLR IUDPH VOLFHV HYHQ LI GXH WR
LQFUHDVHGODWHQF\LQWKHIURQWKDXOLWKDVQRW\HWUHFHLYHGDOO
WKHUDGLRVOLFHVDPSOHVWKURXJKWKH(WKHUQHWLQWHUIDFH+RZ
WKH 55+ GRHV WKLV ZLOO EH LPSOHPHQWDWLRQ GHSHQGHQW EXW
RQH H[DPSOH LV WKURXJK WKH LQVHUWLRQ RI GXPP\ GDWD HJ
QXOOV LQ WKH SODFH RI WKH PLVVLQJ VDPSOHV ([SHULPHQWDO
UHVXOWV WKDW VKRZ WKLV HIIHFW ZLOO EH SUHVHQWHG LQ 6HFWLRQ
,9%
(TXDWLRQLVYDOLGSURYLGHGWKDW
    %$7777 ,,     










IURP WKH VZLWFK WR WKH 55+V DUH WKH VDPH +RZHYHU LW
ZRXOG EH VWUDLJKW IRUZDUG WR PRGLI\ WKLV H[SUHVVLRQ WR
LQFOXGH GLIIHUHQW UDWHV 2QH H[DPSOH ZRXOG EH WR XVH WKH




7KH FRQGLWLRQ LQ  LV LPSRUWDQW IRUDQRWKHUUHDVRQ LI
WKLVFRQGLWLRQLVPHWLWLVLPSOLHGWKDWRWKHUWKDQKDYLQJDQ
HIIHFW RQ WKH 577 WKH XVH RI FXWWKURXJK VZLWFKLQJ ZKHQ
WKLV LV SRVVLEOH ZLOO QRW DIIHFW LQ DQ\ ZD\ WKH LQWHUIUDPH
DQG LQWHUVOLFH GHOD\ 1RWH WKDW FXWWKURXJK VZLWFKLQJ
UHTXLUHV YHU\ VSHFLILF FRQGLWLRQV WR EH PHW QDPHO\ WKH
JXDUDQWHH RI QR FRQWHQWLRQ DQG WKH DYRLGDQFH RI EXIIHULQJ
GXH WR UDWH WUDQVLWLRQV 7KHUHIRUH DOWKRXJK FXWWKURXJK
VZLWFKLQJ LV WUHDWHG LQ WKLV ZRUN IRU FRPSOHWHQHVV LW LV
FRQVLGHUHG DV D UDWKHU VSHFLDO FDVH 7KH H[SHULPHQWDO
UHVXOWVWKDWZLOOEHSUHVHQWHGRQ6HFWLRQ,9ZLOOFRQFHQWUDWH
RQO\RQVWRUHDQGIRUZDUGRSHUDWLRQ
)LJ  ,QWHUVOLFH GHOD\ YHUVXV QXPEHU RI VXSSRUWHG SK\VLFDO





)XUWKHUPRUH WKH DUFKLWHFWXUH DQG FRUUHVSRQGLQJ
SUHGLFWLRQV SUHVHQWHG KHUH DUH YDOLG IRU ERWK FXWWKURXJK
DQG VWRUHDQGIRUZDUG VZLWFKLQJ EXW IRU WKH ODWHU RQO\
SURYLGHG WKDW FRQGLWLRQ  LV PHW 1RWH DOVR WKDW WKHVH
SUHGLFWLRQV DUH YDOLG IRU ERWK XSOLQN DQG GRZQOLQN
GLUHFWLRQVDVWKHDUFKLWHFWXUHLVUHFLSURFDO
8VLQJ  WKH OLPLWV RI WKH DUFKLWHFWXUH LQ WHUPV RI WKH
QXPEHURISK\VLFDODQWHQQDSRUWVWKDWFDQEHVXSSRUWHGFDQEH
FDOFXODWHG 7KH UHVXOW RI WKLV LV VKRZQ LQ )LJ  IRU WZR
GLIIHUHQWIUDPHOHQJWKVMXPERDQG2FWHWV
1RWH WKDW ZLWK WKH VPDOOHU IUDPH OHQJWK WKH WUDFHV PRYH
WRZDUGV WKH OHIW LH VPDOOHU QXPEHUV RI DQWHQQDV FDQ EH
VXSSRUWHG 7KLV LV D UHVXOW RI UHGXFHG RYHUKHDG HIILFLHQF\



















-XPER     
     
 5 *E(
-XPER     




DQG /7(FDUU\LQJ (WKHUQHW IUDPH OHQJWKV IRU D  0+]
VLJQDO I   $JDLQ WKH HIIHFW RI LPSURYHG RYHUKHDG
HIILFLHQF\ ZLWK VPDOOHU OHQJWK RI /7(FDUU\LQJ IUDPHV LV
HYLGHQW ,Q WHUPV RI WKH EDFNJURXQG WUDIILF IUDPH OHQJWK
REYLRXVO\WKHEXUVWVL]HUHGXFHVIRUODUJHUIUDPHOHQJWKEXW
ZKDW LV QRW HYLGHQW IURP WKH JUDSK LV WKDW WKH DFWXDO
WKURXJKSXW RI WKH EDFNJURXQG WUDIILF LPSURYHV ZLWK ODUJHU
IUDPHOHQJWKVGXHWRWKHLPSURYHGRYHUKHDGHIILFLHQF\

)LJ  $OORZHG EDFNJURXQG WUDIILF EXUVW VL]HV IRU GLIIHUHQW
EDFNJURXQG WUDIILF DQG /7(FDUU\LQJ (WKHUQHW IUDPH OHQJWKV IRU
I $VVXPLQJWKDWWKH5OLQNVDUH*E(
,9 (;3(5,0(17$/5(68/76
7KH WHVWEHG XVHG IRU WKH PHDVXUHPHQW UHVXOWV WKDW DUH
SUHVHQWHG LQ WKLV 6HFWLRQ LV VKRZQ LQ)LJ/7(VLJQDOV
DUHJHQHUDWHG E\ DVRIWZDUHEDVHVWDWLRQ $PDUL/7(
LQ WKH IRUP RI WLPHGRPDLQ ,4 VDPSOHV 7KH VDPSOHV DUH
TXDQWL]HG DQG LQVHUWHG LQWR XVHUGDWDJUDPSURWRFRO 8'3
SDFNHWV VLPLODU WR WKH SURFHVV GHVFULEHG LQ )LJ  DOEHLW

ZLWK PRUH RYHUKHDGV 7KH FRUUHVSRQGLQJ (WKHUQHW IUDPHV
DUH WUDQVSRUWHG WKURXJK WKH IURQWKDXO DQG UHFHLYHG E\ D
55+(WWXV18653ZKHUHWKH\DUHGHSDFNHWLVHGGH
TXDQWLVHG DQG XSFRQYHUWHG WR 5) DQG WUDQVPLWWHG RYHU
WKHDLU 7KH IURQWKDXO FRPSULVHV RI WZR  *E( VZLWFKHV
RSHUDWLQJLQVWRUHDQGIRUZDUGPRGHZLWKDWUXQNEHWZHHQ
WKHP ZKHUH FRQWHQWLRQ FDQ WDNH SODFH ZLWK EDFNJURXQG





7KH WUDIILF VWUHDPV /7( DQG EDFNJURXQG DUH ORJLFDOO\
VHSDUDWHG E\ 9/$1 ,'V $OO OLQNVDUH IRUPHGE\ VWDQGDUG
%$6(/; 6PDOO )RUPIDFWRU 3OXJJDEOH 6)3
WUDQVFHLYHUV ZLWK /& FRQQHFWRUV DQG 6LQJOH 0RGH )LEHU
60) SDWFKFRUGV 7KH /7( WUDIILF LV FDSWXUHG XVLQJ D
QXPEHU RI 9LDYL LQOLQH (WKHUQHW SUREH WKDW FRPH LQ WKH
IRUP RI D %$6(/; 6)3 $ ILOWHU LV DSSOLHG WKDW
LQVWUXFWV WKH SUREH ORJLF WR FDSWXUH DOO SDFNHW KHDGHUV
FRQWDLQLQJ WKH GHVWLQDWLRQ 0$& DGGUHVV DQG GHVWLQDWLRQ
8'3 SRUW RI WKH 55+ 2QFH FDSWXUHG WKH KHDGHUV DUH
WLPHVWDPSHGXVLQJDSURSULHW\IRUPRIWKH3UHFLVLRQ7LPH
3URWRFRO 373 DQG UHHQFDSVXODWHG ZLWK WKH GLVFRYHUHG




DQG VHQW WR D SDFNHW URXWLQJ HQJLQH 35( ZKLFK URXWHV
WKHP WR D PDQDJHPHQW VWDWLRQ IRU IXUWKHU SURFHVVLQJ




)LJ  7KH WHVWEHG XVHG IRU WKH PHDVXUHPHQWV 35( SDFNHWURXWLQJHQJLQH5) UDGLRIUHTXHQF\'63 GLJLWDOVLJQDOSURFHVVLQJ




WR WKH H1RGH% DQG 55+ DQG QRW WR WKH PDQDJHPHQW
VWDWLRQ DQG 35( $V WKHUH LV QR JXDUDQWHH WKDW WKH 35(
ZLOO URXWH )53V WR WKH PDQDJHPHQW VWDWLRQ LQ D VSHFLILF
RUGHU WKH WLPHVWDPSV QHHG WR EH RUGHUHG DFFRUGLQJ WR
ZKLFK SUREH WKH\ FDPH IURP VWHS E $GGLWLRQDOO\ WKH
UDQJH DQG YDOXHV RI WKH LQMHFWLRQ QXPEHUV DFURVV WKH WZR
SUREHV PD\ QRW EH WKH VDPH 7KHUHIRUH WKHVH KDYH WR EH
QRUPDOL]HG WR VWDUW DW WKH VDPH YDOXH 6WHS F 7KH
DOJRULWKPORRNVIRUPLVVLQJLQMHFWLRQQXPEHUVIRUH[DPSOH
GXH WR GURSSHG SDFNHWV RU FDSWXUHV WKDW ZHUH QRW LQMHFWHG
EDFNLQOLQHGXHWRFRQJHVWLRQDQGUHPRYHVWKHHTXLYDOHQW
LQMHFWLRQQXPEHUIRUWKHRWKHUSUREHVWHSG7KHQWUDQVLW
GHOD\V DUH FDOFXODWHG E\ VXEWUDFWLQJ WLPHVWDPSV
FRUUHVSRQGLQJ WR WKH HTXLYDOHQW LQMHFWLRQ QXPEHUV RI WKH
WZR SUREHV VWHS H $W WKLV VWDJH DGGLWLRQDO .3,V FDQ EH
H[WUDFWHG LQFOXGLQJ IUDPHGHOD\ YDULDWLRQ DQG LQWHUIUDPH
GHOD\V VWHS I >@7KH ILQDO VWHS LV WKH FDOFXODWLRQ RI
WKHFRUUHVSRQGLQJVWDWLVWLFVVWHSJ
1RWH WKH FRUUHVSRQGHQFH RI WKH WHVWEHG ZLWK WKH
DUFKLWHFWXUH RI )LJ  7KH ILUVW VZLWFK LQ WKH WHVWEHG
FRUUHVSRQGV WR WKH (WKHUQHW LQWHUIDFH LQ WKH DUFKLWHFWXUH
WKH WUXQN EHWZHHQ WKH VZLWFKHV WR WKH 5 OLQNV DQG WKH
VHFRQGVZLWFKWRWKHVZLWFKRI)LJ7KXVWKHWHVWEHGFDQ




5HJDUGLQJ WKH LPSDFW RI SDFNHWLVDWLRQ DQG GH
SDFNHWL]DWLRQ WKHVH SURFHVVHV DUH IXQGDPHQWDOO\
LPSOHPHQWDWLRQ GHSHQGHQW )RU WKLV ZRUN ZH HQVXUH WKDW
DQ\ ODWHQF\ LQWURGXFHG E\ WKLV SURFHVVLQJ LV QRW VXFK WKDW
WKH 577 UHTXLUHPHQWV IRU FRUUHFW +$54 RSHUDWLRQ DUH
YLRODWHG)XUWKHUPRUHWKHUHVXOWVWKDWZLOOEHSUHVHQWHGLQ
6XEVHFWLRQ % LQYHVWLJDWH WKH LQWHUVOLFH DQG LQWHUIUDPH
GHOD\V $V WKH SDFNHWLVDWLRQ DQG GHSDFNHWLVDWLRQ GHOD\V






)RU SURSHU RSHUDWLRQ RI 373 WKHUH VKRXOG EH QR GHOD\
DV\PPHWU\ EHWZHHQ WKH 373 JUDQGPDVWHU DQG WKH VODYH
FORFNV'HOD\DV\PPHWU\ZLOOUHVXOWIURPQHWZRUNLQJGHVLJQ
HJ YDULDELOLW\ EHWZHHQ XSOLQN DQG GRZQOLQN QHWZRUNLQJ
VHJPHQWV DQG IURP GLIIHUHQW OHYHOV RI FRQWHQWLRQ EHWZHHQ
'/DQG8/SDWKV
:KDWHYHU WKH VRXUFH WKH UHVXOW ZLOO EH DQ HUURU LQ WKH
WLPHVWDPSLQJ HTXDO WR RQHKDOI RI WKH GHOD\ DV\PPHWU\
7KLV HUURU ZLOO UHPDLQ FRQVWDQW XQWLO WKH QH[W WLPLQJ
XSGDWHWDNHVSODFH
)LJ  VKRZV WKUHH GLIIHUHQW HVWLPDWHV IRU WKH GHOD\

WKURXJK WKH IURQWKDXO REWDLQHG E\ WLPHVWDPSLQJ WKURXJK
3731RWHWKDWDOOHVWLPDWHVDUHUHODWLYHO\VWDEOHEXWWKHUH
LV D ODUJH RIIVHW EHWZHHQ WKHP 7ZR RI WKH HVWLPDWHV DUH
ZURQJ LQGLFDWHG DV VWDEOH 373 HUURUV ZKLOH WKH DFWXDO
IURQWKDXO GHOD\ DSSUR[LPDWHO\V LVPRUHDFFXUDWHO\
HVWLPDWHGGXULQJDWLPHSHULRGLQZKLFKFRQWHQWLRQGRHVQRW
WDNHSODFH






LQVWHDG D VFKHGXOHU FRXOG EH XVHG WR WUDQVPLW WKH 373
SDFNHWVGXULQJSHULRGVEHWZHHQ/7(FDUU\LQJIUDPHV

)LJ  0HDVXUHG GHOD\ HVWLPDWHV IRU WKH IURQWKDXO REWDLQHGWKURXJK 373 WLPHVWDPSLQJ 7ZR RI WKH WUDFHV LQGLFDWH HUURQHRXVYDOXHVIRUWKHIURQWKDXOGHOD\DVWDEOHHUURUZKLOHRQHLVFORVHWRWKHDFWXDOYDOXHZKLFKLVDSSUR[LPDWHO\V%XW ZLWK D EXUVWLQJ LPSOHPHQWDWLRQ D VFKHGXOHU WKDW
WUDQVPLWV WKH 373 SDFNHWV DIWHU WKH ,4 EXUVW KDV EHHQ
WUDQVPLWWHGLVDSRVVLEO\ORZHUFRPSOH[LW\LPSOHPHQWDWLRQ
7KLV IDFW LV LQGLFDWHG LQ )LJ  ZKHUH DQ H[DPSOH RI




VHUYHG DQWHQQDV WKH(WKHUQHW OLQNUDWHDQG WKH OHQJWKRI
WKH (WKHUQHW IUDPHV XVHG WKHQ LW LV VWUDLJKWIRUZDUG WR
HVWLPDWHZKHQWKLVZLQGRZZLOORFFXUDQGLWVVL]H






7KH SUHGLFWLRQV VKRZQ LQ )LJ  IRU WKH EDFNJURXQG
WUDIILF DOORZDQFH GR QRW WDNH LQWR DFFRXQW WKH VZLWFK
VFKHGXOHU RSHUDWLRQ $ VFKHGXOHU LQ DQ (WKHUQHW VZLWFK
PDNHVGHFLVLRQVEDVHGRQZKROH IUDPHV XQOHVVVRPH IRUP
RISUHHPSWLRQLVLPSOHPHQWHG,WZLOOJHQHUDOO\DWWHPSWWR
EDODQFHWKHWUDIILFIURPGLIIHUHQWLQSXWSRUWVWKDWQHHGWREH
VFKHGXOHG RYHU WKH VDPH RXWSXW SRUW $V WKLV LV GRQH IRU
ZKROHIUDPHVWKHSUHGLFWLRQIURPQHHGVWREHURXQGHG
EDVHG RQ WKH QXPEHU RI EDFNJURXQG IUDPHV WKH VFKHGXOHU
ZLOOLQVHUWLQWRWKHRXWSXWTXHXH
$Q H[DPSOH RI D VFKHGXOHU DWWHPSWLQJ WR EDODQFH WKH
WUDIILFORDGRYHUDWUXQNSRUWLVVKRZQLQ)LJ7KH\D[LV
KHUH LV WKH LQWHUIUDPH GHOD\ RI WKH /7(FDUU\LQJ IUDPHV
DQG LV QRUPDOL]HG WR WKH VHULDOL]DWLRQ GHOD\ RI WKH IUDPH
ZKLFK LQ WKLV FDVH KDV D OHQJWK RI  RFWHWV  7KH
EDFNJURXQG WUDIILF IUDPH OHQJWK LV  RFWHWV 2EYLRXVO\
ZLWKRXW EDFNJURXQG WUDIILF WKH LQWHUIUDPH GHOD\ ZLOO EH
HTXDO WR RQH QRUPDOL]HG %XW ZKHQ WKHUH LV EDFNJURXQG
WUDIILFWKHVFKHGXOHULQWKHVZLWFKZLOOEDODQFHWKHORDGE\
LQVHUWLQJ LQWR WKH RXWSXW WUXQN SRUW TXHXH IRXU  RFWHW
IUDPHV IRU HYHU\ /7(FDUU\LQJ (WKHUQHW IUDPH 7KHUHIRUH
WKH LQWHUIUDPH GHOD\ ZLOO LQFUHDVH E\ D IDFWRU RI WZR
DSSUR[LPDWHO\ 7KLV ZLOO FRQWLQXH XQWLO WKH HQG RI WKH
EXUVWZKHUHWKHQRUPDOL]HGLQWHUIUDPHGHOD\ZLOOIDOOEDFN
WRRQHDVVKRZQ
)LJ  0HDVXUHPHQW UHVXOWV RI LQWHUIUDPH GHOD\V &LUFOHLQGLFDWHVWKHSRLQWZKHUHEDFNJURXQGWUDIILFIUDPHVDSSUR[LPDWHO\ IUDPHV LQ WKLV UHVXOW DUH LQVHUWHG LQWR WKH VZLWFK TXHXH LQEHWZHHQ /7(FDUU\LQJ IUDPHV 1RWH WKDW WKHGHOD\ LVQRUPDOL]HGWRWKHVHULDOL]DWLRQWLPHRIWKH/7(FDUU\LQJIUDPH
%\ UHDUUDQJLQJ DQG H[SDQGLQJ  WKH PD[LPXP LQWHU
IUDPH GHOD\ JLYHQ DV WKH QXPEHU RI EDFNJURXQG WUDIILF
(WKHUQHW IUDPHV 1I, EHIRUH +$54 UHWUDQVPLVVLRQV DUH












,I   

ZKHUH 3, LV WKH OHQJWK RI WKH EDFNJURXQG WUDIILF (WKHUQHW








7KHDJUHHPHQWEHWZHHQ WKH WKHRUHWLFDO SUHGLFWLRQV IURP
DQGPHDVXUHPHQWUHVXOWVLVVKRZQLQ)LJQRWHWKDW
KHUH WKH SORWWHG UHVXOWV IURP  DUH QRUPDOL]HG WR WKH
/7(FDUU\LQJ (WKHUQHW IUDPH OHQJWK %XW WKH
LPSURYHPHQWH[SHFWHGE\WKHXVHRIODUJHUIUDPHOHQJWKVIRU
WKH/7(WUDIILFGXHWRLPSURYHGRYHUKHDGHIILFLHQF\LVQRW
VHHQ DV LW LV EHLQJ ´PDVNHGµ E\ WKH URXQGLQJ IXQFWLRQ LQ
6RPHRIWKHYDOXHVLQ)LJZLOOFDXVHKLJKHUGHOD\V







RI H[FHVV GHOD\ LV PRUH IUHTXHQW WKH QXPEHU RI
UHWUDQVPLVVLRQV ZLOO LQFUHDVH )XUWKHUPRUH WKH HIIHFW ZLOO
EH VWURQJHU IRU ORQJHU EDFNJURXQG WUDIILF IUDPH OHQJWKV
7KLV LV VKRZQ LQ )LJ  LQ WHUPV RI /7( WUDQVSRUW EORFN
7% UHWUDQVPLVVLRQV DV D SHUFHQWDJH RI WRWDO 7%V
WUDQVPLWWHGLQHDFKVXEIUDPH

)LJ  &RPSDULVRQ RI PHDVXUHG DQG WKHRUHWLFDO UHVXOWV IRU WKHLQWHUIUDPH GHOD\ RQ WKH RQVHW RI +$54 UHWUDQVPLVVLRQV IRUGLIIHUHQW /7(FDUU\LQJ DQG EDFNJURXQG WUDIILF (WKHUQHW IUDPHOHQJWKV
)LJ7UDQVSRUWEORFNUHWUDQVPLVVLRQVYHUVXVEDFNJURXQGWUDIILF(WKHUQHW IUDPH VL]H IRU WKH VDPH EXUVW VL]H DQG D ELW UDWH RI 0ESV7KH/7(FDUU\LQJIUDPHVL]HLVRFWHWV)RUWKLVUHVXOWWKHEXUVWVL]HRIWKHEDFNJURXQGWUDIILFZDV
NHSWFRQVWDQWZKLOHWKHGDWDUDWHZDVVHWWR0ESV1RWH
WKDW WKH LQFUHDVH RI UHWUDQVPLVVLRQV ZLWK IUDPH VL]H LV
JHQHUDOO\OLQHDULQQDWXUH
)LJXUH VKRZVFRPSOHPHQWDU\FXPXODWLYHGLVWULEXWLRQ
IXQFWLRQV &&')V IRU WKH UHVXOWV RI )LJ  1RWH WKDW
VPDOOHU IUDPH VL]HV ZLWK D QRQIUDFWLRQDO UHODWLRQ WR WKH
/7(FDUU\LQJ IUDPHVL]HFDQ OHDG WR ORQJHUGHOD\V$VZDV
GLVFXVVHG IRU WKH UHVXOWV LQ )LJ  WKH VFKHGXOHU ZLOO
DWWHPSW WR EDODQFH WKH WUDIILF ORDG EXW WKLV LV SUREOHPDWLF
IRUQRQIUDFWLRQDO IUDPHVL]HUDWLRV)RUH[DPSOHWKH
RFWHW WUDFH ZLOO OHDG WR ODUJHU GHOD\V WKDQ WKH  RFWHW






WKDW VKRZV WKH YDOXHV LQ WKH GHOD\ VWDWLVWLFV WKDW DUH
UHVSRQVLEOH IRU WKH LQFUHDVHG UHWUDQVPLVVLRQV ZLWK
LQFUHDVHG EDFNJURXQG WUDIILF IUDPH VL]H 7KHVH UHVXOWV
GHSHQGRQ WKHVFKHGXOHURSHUDWLRQ)RUH[DPSOHDSDFNHW
EDVHGURXQGURELQVFKHGXOHUZLWKHTXDOZHLJKWTXHXHVOLNH
WKH RQH SUHVHQWHG LQ > @ ZLOO UHVXOW RQ D VLPLODU
DPRXQWRIUHWUDQVPLVVLRQIRUWKHRFWHWIUDPHVL]HFDVH
EXW VPDOOHU QXPEHU RI UHWUDQVPLVVLRQV IRU WKH QRQ
IUDFWLRQDOIUDPHVL]HVRIDQGRFWHWV

)LJ&&')SORWVIRUWKHUHVXOWVRI)LJ7KHFLUFOHDQQRWDWLRQLQGLFDWHVWKHJURXSRIYDOXHVWKDWDUHUHVSRQVLEOHIRUWKHLQFUHDVHGUHWUDQVPLVVLRQV ZLWK ODUJHU EDFNJURXQG WUDIILF IUDPH VL]H5HW[ UHWUDQVPLVVLRQV,W LV DOVR LPSRUWDQW WR QRWH WKDW WKH UHVXOWV RI )LJ 
LQGLFDWH WKDWZKHQPRQLWRULQJ WKH.3,SHUIRUPDQFHRIWKH
IURQWKDXO D PRYLQJ DYHUDJH ILOWHU ZLWK D ZLQGRZ VL]H VHW
SURSHUO\WRPDWFKWKHDYHUDJLQJZLQGRZLQZLOOKDYHWR
EH XVHG 2WKHUZLVH WKH VWDWLVWLFV REWDLQHG ZLOOQRWSURYLGH
DQ DFFXUDWH HVWLPDWH UHJDUGLQJ WKH RQVHW DQG DPRXQW RI
+$54UHWUDQVPLVVLRQV
9 &21&/86,21
$ FRPSUHKHQVLYH DQDO\VLV RI WKH ODWHQF\ FRQVWUDLQWV
LPSRVHG E\ WKH XVH RI (WKHUQHW LQ DQ ,4EDVHG &5$1
IURQWKDXO WUDQVSRUWLQJPL[HGWUDIILFKDVEHHQFDUULHGRXW
,WZDVVKRZQWKDWIRUODUJHU*EDQGZLGWKVLQWKHRUGHURI
 0+] RU WKRVH HQYLVDJHG IRU * WKH RQO\ YLDEOH
WUDQVSRUWDWLRQ RSWLRQV ZLOO UHTXLUH WKH XVH RI YHU\ KLJK
(WKHUQHW OLQN UDWHV  *E( DQG SRVVLEO\  *E(
RWKHUZLVH WKH QXPEHU RI VXSSRUWHG DQWHQQDV ZLOO EH
VLJQLILFDQWO\ OLPLWHG 'HVLJQ RSWLRQV IRU PHHWLQJ VXEIUDPH
WLPLQJUHTXLUHPHQWVE\FRQWUROOLQJWKHLQWHUIUDPHGHOD\LQ
WKH (WKHUQHW IURQWKDXO ZHUH SUHVHQWHG )RU 373

UHTXLUHPHQWV LW ZDV SURSRVHG WKDW D VLPSOH VROXWLRQ
PDNLQJ XVH RI IUDPH EXUVWLQJ FRXOG EH XVHG $ ORZ FRVW
WHVWEHG DQG LQKRXVH DOJRULWKP IRU REWDLQLQJ .3,V ZHUH
SUHVHQWHG7KHWHVWEHGPDNHVXVHRI´VPDUW6)3µ(WKHUQHW
SUREHVWRREWDLQWKH.3,PHDVXUHPHQWV7KHPHDVXUHPHQWV
UHVXOWV VKRZ WKH HIIHFWV RI FRQWHQWLRQ RI WKH 373 SDFNHWV
DQG YDOLGDWH WKH ODWHQF\ DQDO\VLV E\ VKRZLQJ WKH RQVHW RI
+$54 UHWUDQVPLVVLRQV ,W FDQ EH FRQFOXGHG WKDW WKH
(WKHUQHW VZLWFK VFKHGXOHU RSHUDWLRQ ZRXOG EH D NH\
FRPSRQHQWRIWKH IURQWKDXODQGKDVWREHFRQVLGHUHGZKHQ
PDNLQJ FDSDFLW\ SUHGLFWLRQV )XUWKHUPRUH WKH DFFXUDF\ RI
SHUIRUPDQFHSUHGLFWLRQV WKDW DUHEDVHGRQ WKHVWDWLVWLFVRI




7KLV ZRUN ZDV FDUULHG RXW ZLWKLQ WKH IUDPHZRUN RI WKH
(XURSHDQ 8QLRQ·V +RUL]RQ  UHVHDUFK DQG LQQRYDWLRQ
SURJUDP XQGHU JUDQW DJUHHPHQW 1R  L&,5586
SURMHFW DQG (365&V 7RZDUGV DQ ,QWHOOLJHQW ,QIRUPDWLRQ
,QIUDVWUXFWXUH 7, SURJUDP 1,59$1$ SURMHFW
0RKDPDG .HQDQ $O+DUHV DFNQRZOHGJHV IXQGLQJ WKURXJK
DQ (365& 'RFWRUDO 7UDLQLQJ 3DUWQHUVKLS '73 DQG
3KLOLSSRV $VVLPDNRSRXORV E\ WKH 1,59$1$ SURMHFW 7KH
DXWKRUV ZRXOG OLNH WR WKDQN 6LPRQ +LOO 9LDYL 6ROXWLRQV




>@ $ =DNU]HZVND 6 5XHSS DQG 0 6 %HUJHU ´7RZDUGVFRQYHUJHG * PRELOH QHWZRUNVFKDOOHQJHV DQG FXUUHQWWUHQGVµLQ3URF,78.DOHLGRVFRSH$FDGHPLF&RQI/LYLQJLQD
FRQYHUJHG ZRUOG  ,PSRVVLEOH ZLWKRXW VWDQGDUGV" 6W3HWHUVEXUJ5XVVLDSS
>@ &KLQD 0RELOH  'HFHPEHU &ఆ5$1 7KH 5RDG 7RZDUGV
*UHHQ5$1ZKLWHSDSHU>2QOLQH@$YDLODEOHKWWSODEVFKLQDPRELOHFRPFUDQFUDQZKLWHSDSHU>@ &35,  -XO\ &35, 6SHFLILFDWLRQ 9 ,QWHUIDFH
6SHFLILFDWLRQ>2QOLQH@$YDLODEOHKWWSZZZFSULLQIRVSHFKWPO
>@ (76, 2FWREHU2SHQ5DGLRHTXLSPHQW,QWHUIDFH 25,
25, LQWHUIDFH 6SHFLILFDWLRQ 3DUW  /RZ /D\HUV 5HOHDVH >2QOLQH@$YDLODEOH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